Acamprosate has no effect on NMDA-induced toxicity but reduces toxicity induced by spermidine or by changing the medium in organotypic hippocampal slice cultures from rat.
It has been suggested that the antirelapse drug acamprosate can inhibit or potentiate glutamate/NMDA receptor-mediated responses via a polyamine site. Additionally, subchronic exposure to acamprosate increases expression of some NMDA receptor subunits. These effects on NMDA receptors imply that the drug may have neurotoxic or neuroprotective actions under different conditions, and these studies were undertaken to evaluate this possibility in hippocampal neuronal cultures. Organotypic hippocampal cultures from 8-day-old neonatal rats were maintained in medium for 28 days. The effects of acamprosate (100 microM) alone or on neurotoxic challenges induced by either 50 microM NMDA or 100 microM spermidine were studied. Neurotoxicity was assessed by uptake of propidium iodide 24 hr after challenge. Calcium entry was measured by uptake of 45Ca2+ into the culture during the challenge. Acamprosate produced no neurotoxicity in these cultures after acute or subchronic exposure. In contrast, the presence of acamprosate significantly reduced "basal" propidium iodide uptake caused by the medium change procedure; similar effects were obtained with dizocilpine (MK-801; 30 microM) and, to a lesser extent, with ifenprodil (50 microM). Acamprosate did not significantly potentiate or inhibit NMDA-induced neurotoxicity, but the presence of acamprosate significantly reduced spermidine-induced neurotoxicity. No evidence was obtained that the putative agonist or coagonist effects of acamprosate on the NMDA receptor are able to cause neurotoxicity. Similarly, no evidence for inhibitory effects of acamprosate on NMDA-induced toxicity was observed under any of these conditions. However, acamprosate significantly inhibited the toxicity associated with changing medium and the toxicity induced by spermidine in these hippocampal cultures. The mechanism is unknown but is compatible with previously reported inhibition of polyamine-mediated effects.